Dujane et al suggest that observed spectra are a result of spin-split Landau levels and spin-flip energies reveal composite fermion(CF)interactions. We find that the CF model is independent of spin so that the interpretations of data by Dujovne et al in terms of CF model are incorrect. It may be pointed out that the experimental mass of the quasiparticles is several orders of magnitude smaller than the CF mass.
Introduction
Laughlin 1 has found a wave function which is antisymmetric for odd values of an integer, m. Afterwords, they have corrected their paper to include even values of m which give bosons 2 . Similarly, even numerators with odd denominators give bosons. For odd m, the square of the wave function describes a system of charge density,
Laughlin has argued that this means that the charge has become e/m. However, Laughlin has not considered the possibility of keeping e unchanged and change a The "even number" gives the fermions and odd number of flux quanta give the bosons.
CF is content with "even number" of flux quanta attachment to the electrons. Therefore, all quasiparticles in the CF model must be fermions to be consistent with "even number" of flux quanta attachment. However, the 2/3 is a boson and it is found in the data.
Therefore, the CF model is internanally inconsistent 6 .
The experimentalists have used the CF model very extensively because it has the correct denominators. In the present comment, it is pointed out that the experimental data has nothing to do with the CF model. It is all the more important to note that the CF model is internally inconsistent and hence should be discarded. What is meant is that the "flux quanta" attached to the electron is not correct, theoretically. Therefore any calculation, if agrees with data, is at best fortituous. The Fig.2(b) shows even flux attachment which makes them fermions whereas 2/5 is not a fermion. Similarly, the interpretation given in Fig.3(a) is incorrect.
(iv)Page 4, left column: The mass of the CF is found to be 0.4m o . Actually, due to flux quanta attachment, the mass of the CF will be several hundred times the mass of the electron. Therefore, the experimentally measured mass is not in accord with the CF model by a few orders of magnitude. It may be mentioned that CF are large objects so that they can not be accomodated within the given space with the same density as that of the electrons. Therefore CF is a hypothetical object not found in nature and certainly not in GaAs.
Prizes and awards
Laughlin has been awarded half of the 1998 Nobel prize for writing the gound state wave function, the excitations of which have charge 1/3. However, the factor of 1/3 can be adjusted elsewhere so that the charge is not uniquely determined.
Similarly, the antisymmetry of the wave function may be satisfied with integer, m=1 and m=3 is not necessary. What determines the antisymmetry of the wave function does not necessarily determine the charge because there are other candidates to absorb the integer, m. Similarly, the 2002 Oliver Buckley Prize of the APS was awarded to Jain for composite fermions (CF) but these CF are unphysical objects not found in GaAs.
Conclusions.
Dujovne et al's experimental data has nothing to do with composite fermion (CF) 13 shows that experimental data has been incorrectly described.
The correct theory of the quantum Hall effect is given in ref.
14.
